Background: Depression and anxiety result in psychological distress, which can further affect mental status and quality of life in stroke patients. Exploring the associations between positive psychological variables and symptoms of psychological distress following stroke is of great significance for further psychological interventions. Methods: A total of 710 stroke patients from the five largest cities in Liaoning Province in China were enrolled into the present study in July 2014. All patients independently completed the questionnaires with respect to psychological distress and positive psychological variables. Depressive and anxiety symptoms were evaluated using Center for Epidemiologic Studies Depression Scale (CES-D) and Self-Rating Anxiety Scale, respectively. Positive psychological variables were evaluated using Perceived Social Support Scale, Adult Hope Scale (AHS), General Perceived Self-Efficacy Scale and Resilience Scale-14 (RS-14). Activities of Daily Living (ADL) was measured using Barthel Index. Factors associated with psychological variables and depressive and anxiety symptoms were identified using t-test, ANOVA, correlation and hierarchical linear regression analysis. Results: Depressive and anxiety symptoms were present in 600 of 710 (84.51%) and 537 of 710 (75.63%) stroke patients enrolled, respectively. Social support (β = − 0.111, p < 0.001) and hope (β = − 0.120, p < 0.001) were negatively associated with both depressive and anxiety symptoms. Resilience (β = − 0.179, p < 0.001) was negatively associated with depressive symptoms. Self-efficacy (β = − 0.135, p < 0.001) was negatively associated with anxiety symptoms. Hierarchical regression analyses indicated that ADL accounted for 10.0 and 6.0% of the variance of depressive and anxiety symptoms, respectively. Social support, resilience, self-efficacy and hope as a whole accounted for 7.5 and 5.3% of the variance of depressive and anxiety symptoms. Conclusions: The high frequency of depressive and anxiety symptoms among Chinese stroke survivors should receive attentions from all stakeholders. Findings suggested that intervention strategies on ADL, social support, hope, resilience and self-efficacy could be developed to improve psychosocial outcomes for stroke survivors.
Background
Stroke is a global leading cause of behavioral disabilities and memory loss, and was considered as one of the most common causes of disability among adults. In China, stroke has been pointed to be the leading cause of death and disability-adjusted life-years (DALYs) [1] , with the incidence of approximately 1596 per hundred thousand people [2] . The Chinese government has supported developments of China National Stroke Registries and Chinese Stroke Association in 2007 and 2015, respectively, aiming to improve stroke care and outcomes [3] . However, although medical conditions and clinical interventions were improved in recent years, there are still significant gaps between guideline recommendations and clinical practice for stroke survivors. High costs of medical care and insufficient insurance coverage often result in big burden for the whole family [4, 5] .
Stroke causes a wide range of physical dysfunctions, resulting in impairments in activities of daily living (ADL), i.e., the ability to complete self-maintenance activities necessary for individuals to be able to live independently. Stroke survivors' personal ADL level is a key factor in stroke rehabilitation, but that factor is also related to psychological distress [6] . Approximately onethird of stroke patients develop psychological distress very shortly after disease onset [7] . During the stroke treatment process, both the patients and caregivers may experience a high level of psychological distress [8] . Even after the disease is cured, owing maybe due to the high reoccurrence rate and poor prognosis, stroke survivors may still experience high level of psychological distress [9] [10] [11] . Researches in this field mainly focused on depression and anxiety in stroke patients [12] , since the two symptoms have negative influences on recovery [13] and tend to result in complications and disability or even early death [14, 15] . Thus, reducing depressive and anxiety symptoms of stroke survivors is essential for stroke recovery and extends the survival time of the patients.
Over the past several years, positive psychology has been raising public mental health concerns and receiving increasing attention in the prevention and treatment of depression and anxiety and improvement of quality of life. Both external (social support) and internal factors (hope, resilience and self-efficacy) have been frequently studied in patients with chronic conditions, and have been shown to be helpful in modifying the impact of psychological distress on an individual. In addition, the factors were also pointed to have essential influence on improving patients (e.g., cancer and HIV patients) to cope with stress [16] [17] [18] . However, limited research was presented regarding the influence of these factors on the psychological distress of stroke patients. Social support refers to the perceived comfort, caring and assistance that a person receives from his supportive social networks [19] . It has been frequently reported that the level of social support has a strong influence on functional recovery by leading the patients to believe they were concerned and cared for by their friends and families [20, 21] . Previous researches also demonstrated that social support has significant positive effects on psychological health and indicated that social support intervention may help alleviate psychological distress [22] [23] [24] . Self-efficacy refers to the strength or extent of one's belief in one's own ability to reach goals [16] . Studies have also shown that self-efficacy is a predictor of mood and functional independence for patients with other chronic conditions [25] . Stroke patients who showed greater selfefficacy were reported to be less depressed [26] . Hope is defined as confidence in one's future. It can provide mental energy through the stages of goal pursuit [27] . During therapy, hope can act as one of the most vital coping style for patients [28] . Resilience is another important positive psychological factor that is considered as a particular trajectory of positive adaptation, helping to protect against psychological distress effectively [29] .
The associations of psychological distress with positive psychological variables and ADL following stroke is critical [8, 30] . Although till now, studies in this field using a large sample size are scarce. Nonetheless, there were indications that these factors are strongly related to mood and quality of life of patients with other chronic conditions [16, 31, 32] . Therefore, we conducted the present study with following aims:
(i) Investigating the prevalence of psychological distress including depression and anxiety in stroke patients, (ii) Identifying the associations of psychological distress with positive psychological variables and ADL among stroke patients
Methods

Study design and sample
The cross-sectional study was carried out in July 2014. Participants were recruited by convenience sampling from community hospitals in the five largest cities in Liaoning Province in China. All the participants were informed that their involvement was completely voluntary and that their information would be protected. A total number of 800 stroke patients were enrolled. Seven hundred and forty-one patients returned the questionnaires before the deadline. All participants were all over 18 years of age and were able to read and fully understand both the consent and the questionnaires (Additional file 1). 
Measurement of activities of daily living (ADL)
The Chinese version of Barthel Index has been demonstrated with adequate reliability and validity in Chinese patients [33] . The Barthel Index of Activities of Daily Living [34] was used to measure the patients' functional disability. Total possible scores range from 0 to 100, with lower scores indicating increased disability. The Cronbach's alpha for the scale was 0.859 in the current study.
Measurement of positive psychological variables Social support
The Chinese version of Perceived Social Support scale (PSSS) [35] containing 12 items was used in this study. The scale consists of supports from family and friends. Each item was scored on a 7-point likert scale ranging from 1 (very strongly disagree) to 7 (very strongly agree), with a higher total score meaning a higher level of social support. The Chinese PSSS has been used among Chinese patients and showed good reliability [36] . The Cronbach's alpha of the scale was calculated to be 0.962 in this research.
Hope
The Chinese version of Adult Hope Scale (AHS) [37] was used as the measurement tool to assess levels of hope in stroke patients. The scale contains 8 items and 4 fillers. Each item was scored on a 4-point likert scale ranging from 1 to 4. A higher total score reflects a higher hope level. The Chinese version of AHS is considered to have adequate reliability when used with Chinese patients [38] . The Cronbach's alpha of the scale was 0.841 in the present study.
Resilience
The Chinese version of Wagnild and Young Resilience Scale-14 (RS-14) [39] was used to measure the patients' resilience. Each item was rated on a 7-point scale ranging from 1 (strongly disagree) to 7 (strongly agree), with a higher total score reflecting a higher level of resilience. The Chinese resilience scale has been used among Chinese patients and showed good reliability [40] . The Cronbach's alpha of the scale was 0.956 in this study.
Self-efficacy
The Chinese version of general perceived self-efficacy scale [41] was used to assess patients' self-efficacy. The scale consists of 10 items rated on a 4-point scale, ranging from 1 (not at all true) to 4 (exactly true), with a higher total score indicating a higher self-efficacy level.
The Chinese version of the scale has been used in Chinese patients with good reliability [42] . The Cronbach's alpha for the scale was 0.897 in the current study.
Measurement of depression and anxiety Depressive symptom
Depressive symptoms were measured using the Chinese version of the Center for Epidemiologic Studies Depression Scale (CES-D) [43] , which consists of 20 items. Each item has four response categories ranging from 0 (almost never) to 3 (always). Participants that have a scoring 16 or more were believed to have depressive symptoms [44, 45] . The Chinese CES-D has demonstrated adequate reliability in Chinese people in previous reports [46, 47] . The Cronbach's alpha for the scale was 0.908 in the current study.
Anxiety symptom
The Chinese version of Zung self-rating anxiety scale (SAS) [48] was used to assess the anxiety symptoms in stroke survivors. The scale contains 20 items ranging from 0 (almost never) to 3 (always). To standardize the total score, the raw score was multiplied with 1.25, then the integer part is used as the standard total score. The presence of anxiety symptom was defined as the standardized score ≥ 50 [49] . The Chinese version of the scale has been used in Chinese patients and showed adequate reliability in our previous studies [49] . The Cronbach's alpha for the scale was 0.886 in the present study.
Statistical analysis
All analyses were performed using Statistical Product and Service Solutions software for Windows version 17.0 (SPSS, Inc., Chicago, IL). The level of statistical significance (p value) was set at 0.05 (two-tailed). Descriptive statistics of the demographic characteristics were conducted with mean, standard deviation (SD), number (N) and percentage (%) as appropriate. T-test and one-way analysis of variance (ANOVA) were used to compare differences in categorical variables. Pearson's correlation was used to examine correlations among ADL, psychological variables, depression and anxiety. In step 1, demographic characteristics were added. The activities of daily living (ADL) was entered into step 2. Ultimately, positive psychological variables were added in step 3. Depression and anxiety were included as dependent variables in the hierarchical linear regressions, respectively. Hierarchical linear regressions were used to explore the effects of demographics factors, ADL, social support, hope, resilience, self-efficacy on depression and anxiety symptoms, as well as the interaction effects among the predictors. Standardization regression coefficient (β), F, R 2 and R 2 changes(△R 2 ) for each step were calculated. All variables were standardized before the hierarchical regression analysis.
Results
Descriptive statistics
Descriptive statistics (n = 710, 58.2% male) was conducted and showed the results in The levels of depressive and anxiety symptoms, age, activities of daily living, social support, hope, resilience and self-efficacy, were listed in Table 2 . The mean score of depressive and anxiety symptoms were 24.30 and 56.05, respectively. The overall prevalence of depressive and anxiety symptoms was 84.51% (600 of 710 patients) and 75.63% (537 of 710 patients), respectively.
Correlations among ADL, psychological variables, depression and anxiety
Pearson's correlation coefficients among ADL, social support, hope, resilience, self-efficacy, depressive and anxiety symptoms were shown in Table 3 . The depressive and anxiety symptoms were significantly negatively correlated with all the psychological variables. The ADL was correlated with hope, resilience, self-efficacy, depression and anxiety. Patient's age showed no correlation with social support or resilience. Table 4 shows the hierarchical regression analyses of ADL, social support, hope, resilience, self-efficacy on depression and anxiety symptoms. Patients' age, gender, marital status, education level, residence types, chronic disease, monthly income and medical payment types were entered into step 1 to work as control variables, since these factors were significantly related to depression and anxiety as revealed by t-test and ANOVA (See Table 1 ). Depressive and anxiety symptoms were used as dependent variables. For depression model, social support, hope and resilience showed significantly negative impact on depressive symptoms. As shown in the last row of Table 4 , positive psychological variables as a whole accounted for 7.5% of the variance. ADL was found to have a significant and negative impact on depressive symptoms, and accounted for 10.0% of the variance. For anxiety model, social support, hope and self-efficacy showed significantly negative effects. Positive psychological variables as a whole accounted for 5.3% of the variance. ADL accounted for 6.0% of the variance.
Hierarchical regression analyses
Discussion
Prevalence of psychological distress in stroke patients
This study represented investigation of the prevalence of depressive and anxiety symptoms, and first explored the concurrent effects of positive psychological variables on psychological distress among stroke survivors using a large sample size. Our results showed that the overall prevalence of depressive and anxiety symptoms was 84.51% (600 of 710 stroke patients) and 75.63% (537 of 710 stroke patients), respectively, which were higher compared with previous studies [50] . We assume the limited medical resources, relatively poor medical conditions and complex family relationships in China might be possible reasons to explain why the Chinese stroke patients are generally experiencing both depression and anxiety disorder.
Effects of demographic characteristics on psychological distress
Both monthly income and medical payment types were shown to have significant impacts on depressive and anxiety symptoms. The stroke survivors having a relatively higher income or sufficient medical care can afford the payments for treatments and recovery process and have lower psychological distress. This might be explained in part by the fact that stroke has a long-term financial impact, which makes the patients moods to be partly affected by their financial capabilities. Our findings revealed that education levels were negatively correlated with psychological distress. Patients with higher education levels (middle school vs. primary school and college vs. primary school) always showed lower levels of depressive and anxiety symptoms. This was in accordance with a previous research on cancer patients [49] . We assume that patients with higher education level trend to obtain better job, income and higher level of social status, which can help them with stronger selfadjustment capacity in dealing with psychological distress [31] . The residence type was critical on the levels of medical treatments that can be received by the stroke patients in China. We found that the residence type was correlated with anxiety. This may be explained by the fact that urban and rural differences in medical conditions in China. Patients living in rural can receive less medical care compared with those living in urban, and thus experience more anxiety. The residence type did not appear to influence the prevalence of depressive symptom. This was consisted with our previous study on Chinese people [51] . We noticed that previous studies have revealed the symptomatic distinctions between depressive and anxiety symptoms [16, 52] . Generally, the depressive symptoms mainly included sadness, hopelessness and anhedonia. While, anxiety symptoms mainly included worry, fear and insomnia. This may explain the potential differences of psychological factors between depression and anxiety [52] .
Effects of ADL and positive psychological variables on psychological distress
In addition to the effect of the demographic characteristics, ADL was shown to be significantly and inversely correlated with both depressive and anxiety symptoms. Stroke has an immense impact on physical functioning. Given the importance that daily activities are necessary for the stroke patients to live independently (e.g. eating, toileting and moving) [53] , the patients with higher level of ADL would require less support from others and have better psychological statues. Our findings revealed that the ADL accounted for 10.0 and 6.0% of the variances in depressive and anxiety symptoms, respectively, indicating that physical function has a big impact on the patient's psychological status. Previous studies have revealed that positive psychological resources have considerable impact on chronic patients (e.g. cancer) and are remarkably important for one's ability to recover from the current difficulties and to facilitate psychological well-being [32, 48, 54, 55] . In this study, social support, hope, resilience and self-efficacy were shown to be negatively correlated with depressive and anxiety symptoms in stroke survivors. The four variables as a whole accounted for 7.5 and 5.3% of the variance in depressive and anxiety symptoms, respectively. Social support occurs in interpersonal relationships and is important to an individual's ability to cope with negative events [56] . To stroke survivors, social support has been recognized as an important determinant of psychological well-being [57] . High levels of social support were believed to be associated with more extensive Table 3 Means, standard deviations and correlations among ADL, psychological variables, depression and anxiety recovery of functional capacity and can give better outcome for stroke patients [58] . Previous studies showed that social support is most beneficial to stroke patients with greater functional disability [59] . In this study, social support also showed very significant impacts on both depressive and anxiety symptoms. Considering the limited medical resources in China, once the stroke patients return home after hospitalization, they completely rely on physical and emotional support from their families and friends to live. Thus, social support would be very important and can act to prevent the onset of distress for stroke patients. Psychological resilience comprises a range of psychological, social and environmental factors. It is an important capability of an individual bouncing back in the face of setbacks, such as coping with a long term condition, and return to a previous state of normal functioning [60, 61] . In this study, resilience was found to be significantly associated with depressive symptoms, which was consistent with previous studies showing resilience has considerable impacts in adults with chronic disabilities [62, 63] and also associated with improved psychosocial outcomes in older people [64, 65] . Our results showed that the resilience did not correlate with anxiety in stroke patients. In our previous research on Chinese cancer patients, resilience was also found to be associated with depression, but not with anxiety [16] . Self-efficacy was introduced by Bandura (1997), being recognized as an important part of mental health [66] . In this study, significant relation was found between self-efficacy and anxiety, but not between self-efficacy and depression among stroke patients. The result was inconsistent with a previous report, which showed that stroke patients with a lower self-efficacy were more depressed [26] . However, as revealed by a previous study that analyzed symptomatic distinctions between the two disorders [52] , the anxiety symptoms mainly included worry and fear. And in some cases, self-efficacy was not significantly associated with psychological distress, although the factor was believed to be an essential trait in predicting depression [67] . Hope is another important internal positive psychological construct and was believed to contribute to the Table 4 Hierarchical regression analyses of stroke survivors Depression Anxiety
Step 1 (β)
Step 2 (β)
Step 3 (β)
Step prediction of functional outcomes in rehabilitation populations [68] . Our results indicated that hope has significant impacts on both depressive and anxiety symptoms in stroke patients. The result was consistent with the previous research that hope was shown to play an important role in assisting stroke patients [69] .
Implication
It was demonstrated that psychological distress was frequently associated with poor quality of life [12] . Our results suggested that early interventions on stroke patients' social support, hope, resilience and selfefficacy traits would alleviate the patients' distress symptoms, and would possibly improve their quality of life. Thus, positive psychology intervention would be a potential target for practical intervention in stroke survivors. In addition to the practical implications, this study has also evaluated the prevalence of psychological distress among stroke patients, which would be helpful for early identification of the psychological disorders that could be reduced through further interventions. Early distress screening for patients may also improve clinician-patient communication to enhance health outcomes [70] . Although the positive psychological resources plus ADL as a whole accounted for 17.5 and 11.3% of the variances in depressive and anxiety symptoms, respectively, there was still a large proportion of variance remained unexplained.
Limitations
There were several limitations in this study. First, since both the psychological variables and distress symptoms were measured simultaneously, we are unable to draw causal conclusions. The current findings are suggested to be further confirmed by a longitudinal study in the future. Second, considering all the self-report data were obtained from questionnaires, bias might be introduced. The patients may have overestimate or underestimate the relationships between the psychological factors and distress. Third, seeing that the participants were recruited by convenience sampling, limited representations might be obtained. Further studies using other types of sampling methods which may produce a more representative sample [71, 72] are needed. In the future, a multicenter study covering more provinces would also be conducted to ensure a representative distribution of the population. Furthermore, a control group who are not suffering from stroke was lacking, as a result, we are not certain if the findings in the study were typical for stroke patients or would also be found in the general population. In order to obtain general conclusions, further studies with control population in parallel are considered.
Conclusions
In this study, very high frequency of depressive (84.51%) and anxiety symptoms (75.63%) among Chinese stroke survivors were detected. Positive psychological resources as a whole accounted for 7.5 and 5.3% of the variance in depressive and anxiety symptoms, respectively. Social support and hope were significantly and negatively associated with both depressive and anxiety symptoms.
Resilience was negatively associated with depressive symptoms. While, self-efficacy was negatively associated with anxiety symptoms. Our results also revealed that the ADL had significant impact on the psychological status of stroke patients. The findings from this study have implications for the development of intervention strategies to promote positive psychological variables of social support, hope, resilience and efficacy to improve psychosocial outcomes for stroke survivors. Stroke survivor's distress symptoms could be alleviated by fostering the positive psychological capitals.
